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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a semiconductor device by preventing 
an increase in the number of masks without complicating processes, by 
forming grain boundary distribution peculiar to a molten crystal in the 
thin-film semiconductor layer of a thin-film transistor. 

SOLUTION: A foundation film 102 is formed onto a glass substrate 101, and a 
gate electrode 103 as a conductive film is formed onto the foundation film 
102. Anodic oxidation is conducted to the gate electrode 103, an anodic 
oxide film 104 is formed, and a gate insulating layer consisting of a 
silicon nitride film 105 and silicon oxide film 106 is formed. An amorphous 
semiconductor film 107 using silicon as a chief ingredient is shaped onto 
the gate insulating layer, and the amorphous semiconductor film 107 is 
irradiated with laser beams while the glass substrate 101 is heated from 
the rear side and a crystalline semiconductor film 108 is formed. Grain 
boundary distribution peculiar to laser crystallization is obtained in the 
crystallized semiconductor film 108 at that time. 
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b&matt.® 2 ©^miR^Mis?^ *;ng*«*t n 
flfrtem i Rtfsg 2 ©*«MK:w«tt*##-r*^ifiiiio 

SS^a77^M, ME^Il ©«*)!*> 6fiEJg 2© 

©•at. iwEMu©««K:arr*B§*#<!:. mem* 
*m&mm. 20 

[it** 3] H*aiXtt2C*5^T. MEfl2©¥ 

[»*«4] 8»*«lXtt2K:*t»T. 2©¥ 
*#B©K»tt»E£l ©¥*#liK»0gJPa*5L^ 

[«**5] »*JSl~4lw*5^T. L€VMIttJE£ 30 
W»-r4fc»C mIIB^2©*«#MIZ«l 3ttfr&8 

tfnfcx»4 1 5 **6itfnCT»fi«!ii i x i o 1 s ~ 5 

XI 0" atoms/cm' Q&g.TWitiaZtlT^ZCt'&ftWt. 

inmrnei »#ni~6fc*t»T, iwemi2©¥¥ 
#«fc»1-**4©iMMWii. mejm ©**««»:: 

ffiE* 5 ©*»#H*^«9E»4 ©**#Ht*»ttT. 
fl9E*«tt*#4-r*^tt«i©»a^n 7 7-f;ni. m 

em 1 atfas2 ommi&vm&zf ny 7 <i ^tmrnv 40 

[1***7] B**6fci3HT. i»E» 5 ©¥*#!■ 

[«**8] »*a6t:*3v»T, mesh 5 ©¥&&! 
g#gg. 

[tt**9] «&©y-r HE«t. ustffly-xEi 
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mtBSIh7>yX?oy-Xl«i:. KK>«* 

WEV-XfiJWR^HU'f ><B*tt. MfclHJiKlSl 
^TJMKifellOMl, SKSgl ©gmickO 
t>«SSiftJ6 2 ©ilSBRtflfflE?* *;UBi*®«£H 
-**ffl©¥*fc«*>S&4«B«fiS#U 
MESg 1 RtfSS 2 ©JMBKfcBttfctt-S-TS^tttt© 
g«7'D7 7-f;Ht ttEJBl©*«JI*»6lWE»2© 

ilE*«l*«©-*©«S»4»Ey'f hE^t^S©^ 

«n*»6»rit*n. «&#©*«ttME7-*E*£#a 
■. 

#a©»«lia>5»i«snT^*iWE*M&£»©«« 
li. WE»ISh7>i?7.^©KL"f >«ffii-#:WtC® 

[»**l 1] *»©y-f hE*i. «&©7-XE 
ftHSHEESnfcTHhAy-f MIRh7>y 

tftE«RH5>s;x*©y-X»*i. HK>M 
t. '>&< ifc 1 ^©f Y^JH^t^iMtlS 

«&KiB&#U 
MEV-Xffl«RtfHK>*«tt. y-fMft«RClR) 
^oT^&^fcSfll©^*!. SRSil ©»«■«£ 0 
t>»^&SB2©*«HftlME* : **;i'»»£f^«i:H 

ffiE£ 1 fi.^m 2 ©J»«)iC**tt*##"r *^F««© 
8l7"D7 7'fJHt WE»1 ©»«»*» 6MEIB 2© 

«iEi««ie«©-*©«a«i»Ey'f hE*a<»:&a©g 

«(EH*«*ttfWE1i«i«*©BI«#:(t«t4«Wt*# 

[f»**12] »**1~1 1 fflEKMBh 
7>yX^fflII^itt, »KI6aK:4*#©t!t## 

[«** 1 3] «** 1-12 C*3^T. mess 1 R 
CXJB2©**lC*«tt&#4TS^ie«tt. 13&X 

[«**14] S*il~13CJ3UT. 'M<it 
ME? -v *;hbjS«*c tt L * ^ffi1lEE£3?IWT5 fcift 

ic 1 3mx\ti smt^miinft^m^ifi ix 1 o ,s 

~ 5X 1 0" atoms/cm 1 ©fiST»$tlT^4 C 
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*i. &H?iit::Ett£nfctf hAy-f hS»KN7>* 
T. 

ga©sg i ©mg£^eK-r£xg£. 
ewmfc^ttttsssioLr. ^miSr^sE-rsig 

EMK h5>5?X*©y***»rtM***li*T*lS 1 
©il*l#It, MEIMWiSrtLriMEJSl ©md 

£att«g2©jfitti*{M£e*&-r«x8&. 20 
iey-xiit. weh 1 ©*«i¥iiM**±fc*«ih 

«6'>tt<tt>«'5Jsioi»«iit. *je»2©*im& 
weh 2 <Dmm*m#miz\mm&®®m<Dm 2 ©«s 

[SM16] R*3B1 5lC*5tvT, iNEg2©*K¥ 30 
»#«©£*iittf!ftE*2©**JKfc«fe*i. WE^v 
*;MBjS(W**»JS"f*X8l;:4J^r. ffiE£2©ffK 

¥*MoMesf 1 ©mffi t** firr *«*»ix •> ? > if 
7] mxmi scaur. we^2©»k¥ 

*#l©*iBt*fltEft 2 ©gSBtlcaiftWtcffibti. w 

E^v*jn^fi£^*^-rsxsfci3v»r. x->?> 

^fcJ: OWE* 2 ©*«¥*#»&:«. iWE^^HB 

ric«*t«««Hr>itff©*«#Ji««»i«*n4it6 

«f«fr-6*W#8«©ff**tt. 40 

[***183 *ft©y-f hS«t. **©7-XB 
tiit. SHSSCEffStifctf hAy-f HS!*Kh7>^ 

T. 

**©fn©*a*»<«r*x8t. MEy'f ke«. 

iWESS 1 ©«S*«5lftftJi*»rit-rsiS4:. 
(KlE*ft*H±C#ftIt**#Rt»lS-r4X8t. 
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5&»ate8^»*£JH*t**;:£K:J:?>eafl:Lr. 

z^rz *mwm* xs t . 

MEea*i6*5rr*¥»#Kc#Lr-f*>$Attx 
ti-f K-tr>^acj:o 1 3^s.c;/x«i s»*» 

5atfnfc*tt4fc£Ssi0Lr. ««l^^fi)c-r-5Xg 

MEi»ft*jfis#-r4*w#Bi6/^-=>yLr. n 
¥*#JB*»dt-raxsi. 

ME7-XS»i. WE*Kh7>^A^©V-A«S 
Rtf KK>tHS<h. ttEtia«ft©£2©«ff&£ft 

rsxst. 

(ME V-XilRtf H K >MS7X i LT. ME 
**iMMWB*Xy^>iar. WE»Kh7>^7.^ 

[M*g 1 9 ] 1 8 fcfii»r. Mrete 2 ©mil 

teiWE H U-f >tit-#aSl:»*SnTt>«Ci:41» 

atr**i»#8«©ff8*fe. 

[»*JB2 0] MOW hilt. IIOV-XE 

r. 

*&»«®£*rr £*«±c. wiey-r hEis. wesis 
£i©sg 1 <nn®£Mi$.Tzxmt, 

iWEy-f HE«. »EJBl©«S*«5lftlMi*»riEr 

KfE#«l*«#«K:»l/TI/— «f-3t*fctt*ntH 
««t3ft**»-33iJt*!H«W*J:i:fcJ:0»ft41:Lr.- 

«-T*>h-tf>yteCJ;0 1 3$=K.tf/X«l 

6atf*ifc^«<ftsas»Lr. »«jb*»*t*is 

MEI8i&*ijB*WT*¥»#K£/^-x>yLT. w 

UEV-XtiStf H U-f t.l/T, WE 

«K¥**IB£xy?>yLr. WE»Bth7>^^ 

©^+*;nKj*«**»fi!Er*ist. 

we h u-f >*«fc»«sti4ii*«ai*»i«-r*is 

6»«i-r-B*i»#(6B©^«*ft. 
[OOOl] 
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WT-5. <»C. ffix^tfWigwjiBlr- 7 (E* 
T. TFT£H&fBT3) ©*ritKH-r4. 
[0002] &is. ^Mtf^icij^x r^gftgBj 

To ffi?T*W«»CE*;£nfcTFT. AMLCD 

[0 0 0 3] 10 
ScTKgfi OUT, AMLCDtBSIB-rS) ©X-f-y?> 
SSKR (7tJI'77Xy'j3/i) SSttltLTfiJffl 

Lfc T F T -zm&mfcz n *> ia#$«£a»t^«. 

TFT*ifiibTtt»jfiia©«*JS:a!^^*f#l 

&&*£<sjb stress. 

[0 0 0 4] L^U AMLCD©iSH4tE{fc#ii 

*. TFTtc^fe^n^ftf^ttffi M*ic»fpar«) am 

*©fc». #AK&*ll£;St>fc 20 

TFT ©»fea*Ttt+#fctt«**-r SJK^Sfc* d 
[0005] **«3i*itcft*5-3T*tt«« 

tf. **Sfta*BlS:SttJii-r*TFT©BB363lt*U^ 

[0 0 0 6] BttJitLT*ISfta*fll*«fflLfcjS!7. 
^^HTFTO«3ilr^^TttgEfC#<»5!*^/«C$n 
Tt^. 0iJ*J£. TFabrication of Low-Temperature B 30 
ottom-Gate Poly-Si TFTs on Large-Area Substrate by 

Linear-Beam Excimer LaserCrystal I ization and Ion 
Doping Method : H.Hayashi et. al. , IEDM95, PP829-832, 1 
995j 

[0007] n«&*?tt^A&*NefMii'fcjex 

*#*tffi©ftl!»&0i (Fig. 4) SiaWL/T^***. H 
©«&«£©)£;* (^t)«J)-B^-V*Jl'^hyy 
Si) Ttt«*£HBt>Jfi*THS. 
[0 0 0 8] lgteS£ft:d<50ni])8S£ffi«e>T»H 
<DT'?-v*)Wl&m®£ HK>(Wt^»l:il> 40 
TffiS^mSI (Impact Ionization) #38£U *7h + 

fc#>. At/iLDDlS (Light Doped Drain region) 

[0 0 0 9] -tLT. H©LDDffi«roafflH4*tgt)S 
*&HHfc&4. LDDfi«B^«WftWOgJ 

-So IttTI^Xi'y^-XCioTLDDIJSOfi^ 
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[0 0 10] ffittH©§tJP©A7«y^K:±*LDDiB« 

© h «tt©/t 7 y * fega&nis s s c . 

S**©/t5*.y**JB<EHifcD:5-&. 
[0 0 11] g-fc. LDDM«*}gB£-r-5fc«)Ctt/^ 

ntcmx?ismm-r:am&T'b-?z2 6®. (v-x/h 
L^f >ms®fi)cST) jw&BTfcst^fflSfts. 

[0 0 12] £t±o«c. ^^^jpxhy^aoiKx^ 
DDl«SML&<TH&ef. B£tt©*.5LDD 
[0 0 13] St. a*AMLCDTttttftliC«»U 

[0 0 14] 

K«*&«ifiIgfcJ:-3T, ««tt*»*<. fit?. ft« 

«^«t<t¥**s«©««fttf-t©ffii*fe*»ttr* 

[0 0 15] 

(ommt, «f&©y-r b&&t. *»©v-^E«t. 
vx9nv-7.rn.mt. vwommt. 1 
i ©#«Ji<fc o *>wmis.m 2 ©*«jiRtfa9E?+ 

*;i/»J53c««tP!l— i»*l!©J|S 1 ©¥*.#■** 

4tl.«©MyD7r^;Ht AtES l ©*«JI 
■=> WEB 2 ©**» T»«W c*fl: L, tfj3E*8 
y-f hE*&n--®*WTtt«JBic!>tti 

t, ffiesii©*«fcss-r ffiEBt«tti;:ft 
in?a*js2©*sttwr*ii«»«fcr«. 

[0 0 16] ftfe©^©^^ ±E©Mc£*r 

[0 0 17] teW^Bjcottfiett, ±E©H£v|- 
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y< hE8£#»©*wta>s»fieaft. meh*«s 

[0 0 18] St. *fBW©li*v hU^^@8SCEH 
[0 0 19] ff«*ftCK-r*3EH©*j«tt. *fi 

■±e#M¥MMte9Jft , r&X8&. WE**** 

l x< * >a a»x tt-r * y v - tf > i/m \z £ 

v*^»*«««r«iriE-rajiii©iiit¥i»#»t. fife 20 
temtZMi&Tzxmt, imbv-*e«£, mehi 

©*lt¥»#l±fc*mh5>5>**©7-X**. K 

>m.mwf$Lzni>ffl$.$:'>ti.< t 1 ©g 

LT, MEm ©*«¥*#!■ SXy^>yLT. WE 

t#u wi5m2 ©»K*«^uc«mie«8ft§»©m 
2 ©msa^issft* 30 

[0 0 2 0] ±E©ff«*ftCJ:-3T. «S)^»©-^ 
©«ffi(4¥«&S!r^fi)c£*l£;4*. *^^©f^S!^ffitC 

H-r*to©*Wctt. iwi2v-xEi«t..i»aB»iih7> 

£fi©fg2©«ffi£PfijcLT. V-*E«i#a©** 
«**ltt*«©«*fcfflv»*. 

[0021] sec. ffi©^&T«. mmmmmmzm 
f TRr;*iift*«©ft**c»-r*«k 5 c»«s-r* 

HiT. ■*MtlllKl*ft®tt£J8fr>«. 
[0 0 2 2] 40 
(»«©*»©»*] EU:©*MW»Sfc4*H»91©* 

JS©*»CO^T. &TfcE*TS*««Tt>t>T#li 

5. 

[0 0 2 3] 

[HJSCT] 01-2 ltJflfriT. *«W©*JSW<&I¥ 

[0 0 2 4] C££0!l 1 ] *MB9i<!>ftStt&*Ilfl 
01~3*ffl^TSiWrs. ST. 01£ffl 

^T*H«w©***8B©^B*tt*Kwra. 50 
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*S£j*#iT*l6»R-«i:5"F**l 1 0 2 SJgjfcT 

s. *©±c«*ttntT3tt*y'f mm (sis«) 1 
0 3*»ris-r*. 

[0 0 2 5] y-f hmSl 0 3©«Bttl~l 0(im 
(MWt:tt3~5«m) £T5. BIJPte 200— 

500 nm (ftSMKIi 250-300 nm) tf-S. #*i£0iJT- 
tt 250ttmj?©7^5^^A^ (2wt* ©X*>->*^AS 

[0026] y-r hmmi o 3£l,t«7;p5x 

A. ; E'J7'y>. #Stt->Un>. ^js^y-tH* F££ 
tt-€-n6©«SK^Srffl^SC:i:^T€r-5. ddTl® 

[0 0 2 7] iCf, y-f 0 3tC#LTIBS» 

fluefrn. y< h nanMUR 1 o 4 £50 

-200 nm (jfcHtolCte 100-150 nm) JgJ&-f 5. 
«TI4 3X©jB5*6^tH?-l/>yU3-;P*JK (7 
> ; &-7T+ttlC^la1-S) +T?Bllni«£E80V, -fkfiJcm 
at5~6mA©£#-e^fiET-5. £5LT100 nm@S©JP 

[0028] *k. mmmm 1 o 5 (kjpb 0 -200 

nm. tt*toK: 1425- 100 nm. »SL<«50nm) . S i O 

x Ny r*t<nzwutgitmmmx\tmit&mm mm 

it 150-300 nm, ftStolC{4200 nm) 1 0 6 y 

■f Mft*i*»tiE-r4. *^ffi^j©«^. y-r h 
&mm \z\$mmmm 1 o 4 t>^sn-5 0 

[0 0 2 9] y-f HfefclSJgfifcLfcS. *©±fcJl* 

**BK»fr***»¥**flti 0 7'***-r*. 
[0030] *s^^«y+^;px y ^©#h 

Ay-f h«jgT*4©-C. ^AK^SRItl 0 7©(Rg« 
iS<^fietT*<o 100-600 nm (ASWfC 

200-300 nm. £f£L< 14250 nm) *5ISS0iJ 
T(4200 nmtTS. ftiSt6««, SX^IUPB* 

■«W©TFTC£©«&aJ-7-ty h^«> LDD^JS 

[0 0 3 1] *%mmT*\tMl£%iCVDm\ZJ:r > 
#S»«3RKl 0 7**ltrs**.-riW©IRt«*, K 

*, fi*t^ofc^*6ft©»§!*iKji£Wcea-r*c:t 

li'ISlK ilii6©^tt«*«*lf>tac«fttt*i»# 
K©ifeatt©^-tt*^TSn7!ii*5. 
[0 0 3 2] **KS«T»4l*KLfc#ftRa*Bt+t* 
^SftTttft©«a*«. 5X10" atoms/ 

cm' (ftSW(Cf4 5xi0"atoms/cm j J^T) . 

1.5X10" atoms/cm 1 (ftSWCte ixio"atom 
s/cm 1 WT) t&4ttC(W»-T<&. CflD#lCt*a*ffo 
T tJ It tfftH ft C T F T © 5 1 V * ;UJg^®^ 4 1 C S tl 
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■s ii±ieieffl « c « * * . 

[0 0 3 3] upLTBl (A) OttH^SStl*. 0 
1 (A) ©««*»* 6ftfcS. U— tf-3t<0fig»IC«t 0 
#affg*0tl 0 KDf&gkitZfi?. (01(B)) 
[0 0 3 4] U— tf-JfetbTtt. S)g;tfX<hLTKr 
F (248 nm) , X e C 1 (308 nm) . A r F (193 nm> 

l». Nd : YAGU— tf-O&m&UiH&O&Z 

[0 0 3 5] &*5. *j|*«©«lceftfl:LJ:'5t"r* 10 
#Af?¥3H*Iil©IRJP)WPH«£, *ft©ftt»U— !f- 

3fc*flii»fc:*#£#*J5-fcttA<fcL*T^. itz, v 
—tf-K&mm-zmz, s«£5o~5oo x;&m<D®.m 

[0 0 3 6] ^JgfisJT'ti/t^X^lg^COX e C 1 X* 

[0 0 3 7] ^S^SciC«30MHz. ££jg&« 

2.4mm/s . U—lf—X^)l^—\t 300~400mJ/cm I t 

LT, feAtt¥*ttK <#llilSHTttlSAtt«*R) 1 
0 8£#£. 

[0 0 3 8] Sfc. MI«li/(f7XlSttM 

46. #5 *««©»*«« (650 *CMjfi) HlfflSffit 
[0 0 3 9] <hC15T-. ^JtflceCU- 

ttictoisAffcUfc^MMHR (*0j«BS*T"{i^iit*sa 

ttU— tf-e*flsK:«r#Oliff»* MSA 
[0 0 4 0] «|}©ti«{b¥a$fflfr>&¥*#lttt 

[0 0 4 1] 2T#|-. 1 5«*»6atfnfcjc* (ft* 

(K*»ai&o) *fcja-f*>H-tr>^fe («*#&£ 

&L) CfcOSinrr*. *ftttfflTt£ISAtt&*lt 1 0 
8 ©*®^£>$£30~100nm (^WlC«30~50nm) © 
f&BC&^T. 'J >jgS# 1X10"~3 X 10" atoms/cm 
' . ftSWKte 1X10 ,0 ~ IX 10" atoms/cm' <t&-5<$ 50 
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[0042] *%mm-v\$z<z>mzLTM!$.2ntz.M» 
*©'j>s£tnw*i o 9*n* i (ssfcttjm©** 

1) tV$&. ;i©l©JP£l;i30~100nni («SWIC«30 
~50nm) ©®BTft£T5o ^©i^. n' 110 912 

[0 0 4 3] Sfc, n' m 1 0 9©Tfc#J«Sft-&fia 
KIC'J>*^tT«*l lOJn € (£fcl2?g2©i»ffi 
1) iOf^. > n' ill 0f2n' 1 1 0 9 J; 

5. Sfc, n" ill 0©Tfc»l«S*l*. «tt*fctt 
$KttK:Xtt&ff*& i§120 ilf i 1 1 2 0 
(4. ?+*;p»i««*a*»j5fcS*is. (El (O ) 

[0 0 4 4] dcDflf. 'J>£8silirrSIK©Si;S# 

^T0 4$ffl^TiKWTS„ ftfc. 0 4lC^Tieg^D 
7 7<f ;Pttj0jg«ffiS:80keV . RFIA^ 2 OWiLT 
•r*>H-t:>^lC«t0 7*X7-<> (PH, ) £8s 

[0 0 4 5] 14£&frvc. 4 0 1 attAtt^RK. 4 

[0 0 4 6] £©&$, IgyD77'fJl'4 0 2 ©t°-£ 
tt«n' 14 0 3fc»Xfct||LSiifi8K:*r), ^attS* 
l4 0 1©S<l;iKg (y-f K*fiiS:Ktr(6]^^t3 

t*) . u>««»aeT-r*. -©»#. u>ttKiMRrtffi 

[0 0 4 7] -E-LT, :©n- 1 4 0 4 ©ftgBlCfc^T 

>fi^* i IX 10" atoms/cm' £ffi*.5ffiJK£n* 140 
3<hLT#*., 5X10"~ IX 10" atoms/cm' ©igS«6 
ffi^afe-5^5rn- 14 0 4iLttAT^5. fcfz 

[0 0 4 8] Sfc. 'J>»«*»a*fc«Tl/fc««atf 
J E-©*6CTltt*tt*fctt*»WfcKtt&<W* (i 
1) 4 0 5 t^£-5. &*. Ktt^®«i:«.lC0WtC^tt 

tf>«a£tTT»*««Xtt^tt««*^ 1X10" ~ 1 
x 10" atoms/cm 1 ©«&fflT-gStt£^-?-flI$£Ji-f . 

[0049] c:©*i«t*tt*&»i**»c|ttt&fR*»a 

n" 14 0 4©TlC^fiK$tlS. tztzL, il4 0 5« 
«fi£$tlS. BP*. ?**Jlrt&M*ft<iit>ni!XI2p 
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II 

[0 0 5 0] Z<Dm\Z, n* H©»J«C-f3i->ttAtt* 
ten" ^Sr^fiScT-S.C<h^T#^,, SE^cDmtCn* 1£ 

[0 0 5 1] n~ 111 0(^JP$«^irLDDm 

-it> \ i -¥>>/&$f-?\mm0ift<Di8iiZ.\z£r>T&2 

1 1 0©JP£ £30-200 nm (ft^WlC«50~150 run) © 
[0 0 5 2] h'-e>^IgiilS©i^O 
^iC^tt-SCtT'. n* 14 0 3. n" 14 0 2©JP£ 
iSi^ffim. n' 14 o 3ZBf8.?^%i2\zm&zfay 
XST'tttSWi^ffiffi. n" 14 0 2 £jefi£-f^£i£& 20 

[0 0 5 3] :3LTn' 1109. n" IllOW 

m 0J» (01 (D) ) 

[0 0 5 4] Sfe, U— tf-7---»l'£4^C7>7'7r: 
-)V (?$#©!SW) . 7 7-^X7--^ (S&*PlCj; 
ZHum ZfroZtbT'ZZ. tztzb, 7r-*X7x 

■5 30 
[0 0 5 5] *HS60iJT-«Xe C 1 X+vVU— tf-Sr 

200~350mJ/cm ! (f^WI'l* 250~300mJ/cm' ) 
t». Sfc. *Kfi«iBttA»S30(rcK:iDj|SLT?Sttfc* 
©fi±£05. 

[0 0 5 6] *fc. H©U— !f-»ttfl:XaT?tttSfltt 
g^iBIl 0 8#U >©&JtaiatC§ttfcy*-v£lEJ« 

*ftRftbfc«H«€rfl»*fl:"r*ii* t T**. 40 
[0 0 5 7] £3LTU>®ffittfl:ia*i*7Ufc&. 

ttfttt3i*«©/t^-r:>^*ff 1 1 
1 C1©P$. «*«K:TFT**SricLfcl*C 

**U7©»tt#ftK*fl/Tfilttt#l*l©fta (^Y* 

;HB (W) ) #l~30ym (ft£«KttlO~20#in) t 

fffcn*. (E2 (a) ) 

[0 0 5 8] .cdTBffiiCttHjRaft&^a*. gffib 

Hft«l©-«*Xy^>j> r L. y-f h«« (£ 
IE*) (£212*) <h©mSil$& 50 
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tfc*tZ>tztb<»u>9>7 (02 (C) ©1 18 

T**nsm«) ^pinr*. cce3iHig©/t^-x 
>yiaa<fTfc*i-5. 

[0059] mn&zmrz&mm (as-sr) 

£f£BIU /1^-X>y(C<kOy-7.«i(Sl 12. h'U 
-f>Sffil 1 3*»J«T*. ***«TttT i (50nm) 
/A 1 ( 200~300 nm) /T i (SOnm) © 3 H8ifi^<i 

St. tmomizyi hnmtn 
&mz®m?ztztt>(D&m*>mmzmi8.$ftT^z. z. 

CT4|HlB©/^-x>^XS*ifTt)ns. (0 2 
(B) ) 

[0060] ajB-ra**. y-r hmsi 03©* 
±©*<*. ip^v-xmsi 1 2tHK>tii 1 3 

1 1 4©fi£ (c, T-*$tii>) a*&K:y**;pjgj£<g 

«.fc:*7-fcy h®«©^S*ft3£TS. C te2~20tf 
m (ftgW(cli5~10//m) ©ISH^^S^-5^, #H 
SSCajT'tiC, =4 (imtt4. 
[0 0 6 1] V-7SI1 1 2Sr;KH>ii 

1 1 3^VX^tLTH7-fl7f>^ffU, 
§»i:»tt*iflili 1 1 £x<y^>-yf£. *©fc 
©. ft*;H7fS«i 1 4©*--cx-y?>^*tjtff 

TS. (02 (C) ) 
[0 0 6 2] d©H$. n' 110 9. n" 1 1 1 OfiSt 

(11) ©*a*»Sftfc»T?Xy^>y*ik»*. *■ 
569!T«*»e<M::iO~100 nm («aWIC«10~75nm, $f 
£L<«15~45nm) ©¥HMWI©*.fc»f. **JS^J"C 
te30nmJP©#g#l ££gf d t izf S. 

[0 0 6 3] :5UT»tt*i#ll 1 10l7f>y 

(ft**l7fli) ****7l/fc&, ffi^Kl 1 5i 
LTK{fc«*tt*&Sfc3*K*»lSLT. 0 2 (C) 
te:*T«&«jg©j£X^^STFT*#5. 

[0 0 6 4] zmvimzis^T, ff^;Hyf$nfc 
&tt*S*I 1 1 1©5 5. y-f h«gl 1 2©X±C 

&gT5®«tty+*ji^fi£«i«i 1 6t&*. #nss 
fe. y-f hfiffii 1 3©««.tot>*ttfcffiB'r*«* 

1 1 711, y-f hfll 0 3*^©«#*tR«1*, 3f7 
ir-y Y'm.tti.Z. d©S$liX, T-*$ti5. 
[0 0 6 5] *^iS^J©«^. y-f h«« 1 0 3 ©^"g 

(l, tcftsrs) *noo nn«©nsi({ui^©Mo« 
%&tz>tm i.zum-Qh<o, ftwi'^ifiii i 

4©fiS (C, ) ««4/imT*5©T. ^7-t-> h^S« 
©g£ (X, ) lift 0.6wm<h&£. 

[0 0 6 6] ::t, Hu-r>m« (Hhvhi i 
3c*^iT. i0 3iiy-rh«ffi. 3ou4yv*;pjg 

fi£m«. 3 0 2«n* 1 Cy-XJlfcttHH >* 
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S) . 3 0 3, 3 0 4ttKJP©Rfc*:i-7-fcy h»W. 
3 0 5liiT 1 (LDDS«) T?**. 
[0 0 6 7 ] CZlTttKHUttfrttfy--*** 

(y-x«*i i 2 t>n«o*jft« 

[0 0 6 8] H3fc:ST*im;l:«5S«fi:E3*lT 

5EMt*riE-r*K:*fc^Tft ! b»iLi»«li«tt. Biff© 
ff£*tn' 13 0 2<n" 13 0 5<^7t7hM 
(il) 3 0 4©HIt:fe5i^5. 10 
[0 0 6 9]&tf&6tfn' H3 0 2fit«S£LTtlf£ 
■fZtzrtti<DT-m<T+ftT'$>2>. n 13 0 5 

atf*7ty h^3 o 4fi*«M8fc*3s*«ifi:fT'5fc 

#fi:iIW«cff£a<!&gTa&*. 
[0 0 7 0] **JSfi«JcD«^-C«. ?+*;h*i*»«3 

O*7t7MS«30'3. 3 0 4SO!LDDi«305 
**#ar*. tt*. 3 0 3tt-?X?dfcttlCJ:QBf&3 

MW*£#.K. 20 
[0 0 7 1 ] 3 0 4 fit i l©MJS^lCffiiT5M 

JP*l«IO3|-7-t?/MB«T*0. ffS#7-fe5/ MB*£ 

I**. ffS^-fe-;/ r-®«3 0 4©JP2fitl00 -300 nm 
(R%mzi$ 150~200nm ) fflilT»!^1"nMl\ 

fc£U v*JP»«««©BIJP± 0 fcfitff*a«ff <T 

[0 0 7 2] £©&&;!- 7 -feu/ h + LDD*>6ft*#lit 
Sr*^Hj^e,«HRD (High Resistance Drain ) mm 
t&Zfi. S#©LDD«ift£fitKgiJLT#*.T^*. * 30 

nmmnms, HRDm&\$-?z?*y-tyh+mn* 

y-tv h + LDD<D3f&mm-?mi$.ZtlhZ.t\ZtSLZ>. 
[0 0 7 3] £©P#. LDDfi«3 0 3BLDDS«© 

/^-z>yi:J;oTMSnfeLDDS«TI^ 
7 -= > K J: « #tt/\* 9 y ***HHI t fc Z> Z. t fit 

[0 0 7 4] Jtt*. 77^t7t7 r-ffil£3 0 3 01* 
(X, ) \$/\9-->{fiZ£r>T®WlZnz>rztb* >\*> 40 

DD««3 0 5 i#ffffiT*0T?«gK«fc*«Witt» 
[0 0 7 5] 7X^t7tyhOgS (X, ) « 

^■v*;p* (Li ) tfv^;H7fiS^f$ (c 

, ) tffl^T (C -L, ) /2fgSn5. seox. 

xffim<D*7-tv hfi (x, ) *Rjer*c:i*»?r(iT 

**. #*SS0iJ ©$/£-? fit* 7 -fey h* (X, ) fit 0.3 50 
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-3(im (ft«Wl:IJl-2<tm) £f4££a«T# 

[0 0 7 6] &*..H2 (O fi^T&&«fi£©iS*X7 
tfUJTFTfit. &5le0#AH3*K£i£ftJB 
ft!) ilT«fflLtTFTTIi*8TS)S;l». fc-tffc 

'J 7 (m^£fcfitIE?L) 0»»a*t«J&T«< 
[0077] y-x/KH/iity-fhigw 

-/t-5y7^r-5«ft*j6CLfctbTt>#fiKa*K 
Sl^fcTFTffltt'iJf^ fcttf^ 
t? t> 1 ~10cm'/Vs@*T$>-2>. -?-ftlC*fbT*IISS«3J© 
tt&tt & * Sffl L T L * -a T fit* b* U t- f tffiT tTT 7. 

[0 0 7 8] *«56WT?»4JSttJittTlSft 

x*ft#*c£j&»we*«. hp*. *Kiig0j©«igfii 

[0 0 7 9] *^ifi0iJ©i£X?:tfg!TFTfit. H 

7iiA4t'ffl^{kl^i:WLT^ti;l< . XtrMfflttt 
±, ■5-©LDD««*^«lC#JfflH4i<«fiKSftT^-5 
[0 0 8 0] fOtft. *$tS0J0&&KjSfi):igBEE& 
SS«:«^rSTFTfCjfiiT3bS. 

[0 0 8 1] Sfe. *sHJS«of^«iaf:*bfc«K:. 

02 (C) (C^Lfc*3S©2»X^^SJTFTS:#-5©t: 
4ftC77i'LMEtLT^au. dftfitft*©^ 
MX h 7 7"ST F T*i6ft7X7 <&Mt Lt^fcf 

[0 0 8 2] «±©«fi:. **ifi«0«|fieK:J:ft.tf«g 

[0 0 8 3] tt*5. ***«IOff8lii:aoTff«l/ 
fc#hA^MTFT (NftWSTFT) OTk* 
'J x f fit 1 0~ 1 5 Ocm' /Vs (ft^ W \Z (460- 1 20cm 1 /Vs 

[0 0 8 4] (f&Jfifll 2 ] *^JfiWTfit*H«W©* 

b£ic*5^t, *ss«sj i timu&mffcmzTR?, tft 

©(^«X8fii**Wfi:tt3iEtt«l iCffi/ltfA^OT. * 

[0 0 8 5] S-T. *ftfllOff«Iii:ttoTHS' 
(A) ©tt&£#-5. d^T*ISfisjl tS/j-S^fit. V 
-X1IS5 0 1, FU-f>«ffi5 0 2 fc^fifcT-SIRfi:?- 
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i©P#. C, «y-fhl»OfcS<, 2-9 wm 
(«*WCtt2~4<im) ©ftHTStftl*. HIS. y 

[0 0 8 6] d©«®Tllig^Jl K^L/tliCl^i'*;!' 
Xy^lStfft*. ««R£K:tt*£H5 (B) ©^sg 
£©15. 5 0 3T?**ft*«***^+*;Hg)« 

o. -to^v^fittL, (=c, ) x-^^n 

(T* 7 y7iH«£Pf.R) 5 0 4fflg$ (Y 

, ) ay-f K*ffis*Efr*t. (e-l, ) /2T 

[0 0 8 7] 05 (C) ttKU-f 
*». TFT»ffHS©*+'J7tt, ?**JHBAM*5 0 
3 0p£50nm) . VXJt-n-77^I*5 0 4 (JP 
$160 nm) . LDDM5 0 5 (JP£50nm) £5IoTn 
'15 0 6 (JP£40nm) . >MtS 5 0 2^ <hf 

[0 0 8 8] &i5. £©«-&. 7XJ*-A-77^I 20 

«5 0 4icfcy-r h«ffi*»e>©«^^^n-5*i. l 

DDI1S5 0 5IIjfi^*< lCOftTm#te3i£3©T. 
©«a:fi«tt*HWCLDD«*t|S|«©«ii*«fO. 
03ife, $Sf;:LDDfiB«5 0 5 (Cifi^ttf^tcm^^* 

[0 0 8 9] £©«l;:#£ttW©*irettHRD4f|jfi 

y H-ftI«T«ftl:J:5LDDTiJ«Sft5. Sfc. 
t-n-7 7»5O40iIii!iH«&l:tt. *- 30 
A-5s/^tJ:**K»)a:LDD+fi»*^*E«K:J:4 
L DDCW^&J L D D^jetxh Do i>o 

[0090] *mm&ioffimz&^-z<b, 

504. LDDIH5 0 5 at*ft-etl®ltJ*?M 

/x-9?7M*©ft3 (Yj ) «/^-->y^i- 5 ts 

;t-A*-9 -5LDD. 

KM©SMS*gttft(^©TY, CDgmiCJ:6»tt/'C9ry 
*tt|gf0£ft-5. 40 
[0 0 9 1] *SUSW©«&«|jttt*7'fe-> MS 

**TFTKl#aT**. 
[0 0 9 2] **««0*JfiTf»4*«*«K:<to 

^±C*«CBEE»ttffl«^TFTS*ST5C14:*«?r 
[0 0 9 3] CHiSfiflJ3) *£ttflTtt*H£9J©«f 50 
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FT©flsJLQgttS*«K:ttaEiSW 1 CftAtfan© 
S. 

[0 0 9 4] ST, *«5«10ff«ISC!i6t)TH6 
(A) Ottffi*#5. £JIT*««ll iS&4j&tt. V 

-x«s6oi. k u-r >®a 602 zmi&rzmz? 
c©^p. c, «y-r h*a«t-a$*«fc». i~io 

wm (f^^WlC«3~5 wm) 

[0 0 9 5] COlltiTSIfllCiLtSfcJt^ 
lyfltSfrK £BK£ttit££H6 (B) ottffi 
£©KJ. 6 0 3-t;miiti&m*tfi?- + *)Wi& 

WtttlQ. *-©^**JkBteL, (=C, ) T'^^n 

[0 0 9 6] 16 (C) ttHK>S«Ott*HT»-B 
TFTBM©*f U7IJ. ?v*;HBj£®«6 0 
3 (JP£100 nm) . S$t7tyM«6 0 4 UPS15 
0 nm) . LDD®$6 0 5 OP£100 nm) Srii^Tn' 
16 0 6 (jS£50nm) . K U"f >%M 6 0 2^ tWM~$ 

-5. bp*,, ^mmommntHRDmmm^^-yii 

7h + LDD©2gIlt«Sn5. 
[0 0 9 7] **tt«©*J«t:iJl»Tt>. JPS^y-t-;/ 
MHS6 0 4. LDDfi*6 0 5*t-en*n©BMITlW 

[0 0 9 8] [HJS«SJ4] *£IS0J-m#KS891©*i 
fiSK&UT, *ifiCJl~3i:BS&S«lB£«sj**-r. T 
FT©tt«l8ttS*ttCtt*«« 1 CffiAtfAt*© 

[0 0 9 9] $1*. *tt«l©fls«lSCfi£oTH7 
(A) ©ttSiS-ffSo t&fcS^tt. 7 

-X«ffi7 0 1 , HK>ti7 0 2S»«t4Bl:V 

-xiisfcH k k >maot>rn*>-**y'f 

[0 10 0] &£. **«i«T«?-V*;PXy^|i«7 
0 0©I$?;C, ifS. £©15. C, Bl~10/im 

(ftg«Ctt3~6 (im) ©»fflT'3tftl-5„ 

[0 10 1] d©tttlT?^Jfi«9Jl 
Xy^lSftfrK ftM£Rlti^B7 (B) <DWm 

£©sf. 7 o 3T^an*fi«*t^+*jngriE 

««t&0. *©^v*JPfittL. (=C, -X. ) T 

[0 10 2] ££T. X, B7X?^7t7 MS* 7 0 
4©fi£T*£.£„ X, ©*ffl«6fflir-Dl>Ttt||Jg^]lS 
#%lrmif^^. •7X7*-A-777"IIS7 

o 5©fis©&tt«fHttHJS0ij2s##{c-rn«a^. 

[0 10 3] ^Jg^llTiaB^LfcHRDM 
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jfit*«S«2T?KWLfcHRDiljfi (SfcttLDD* 

m i Rzf&mm 2 THi:rai/fc©Tc £t®kw4# 
tit i». 

[0104] *%mme>mt£mm£um-?z%£. mz 

y-X««t*IS«l2CSLfcHRD«|jfi <*fc»4LD 
[0 10 5] 0Uf4. h*L"f>ffl^«CO?v^^SB 

Tfcti*c*5M*«ptf*«L<, mmmnz^L 10 
fc*&tt«[i«#o*v>HRD*ia«»a*ut>. a»c. y 

«2CSLfc«affifii*S»©^Ja:^HRD (SifcttLD 
D) *jfi**aLT^a. 

[0 10 6] ft*. ***«fc*HT. V-X/HK 

H R D * iB * fc tt L D D « iS * U T 7 

-X/FK >fMCSJ9U BKHtt«tt»Tfta«C 
$i££i£ft-Tn(f&^. :©i^, 3 1 =9ffiO«>a* 20 

[0107] mmm 5 ] ^mmx-n^mm 1 ~ 4 

CjpLfcfcjfcCffhZ^'f hSTFTSfflHTCMOS 

8*fflt>Tift^-rS. CMOS(iIggttll-SS± 
K:jgfi!i£ftfeN^**JH!T F T tPftWiTF T 

[0 10 8] H8tt*M«^£SLfc*»«*fiJJBbfcC 
MOSIh]«ST-*0, 8 0 1ttPft*;HTFT©V- 

8 0 2 liNf 8 30 

0 3ttN/P#a©Fl/-f 

[0 109] £fc. N^ + ^^^TFTliHSSfisjlT-gi 
HJtfc^S^ISlr t fcoTn , 18 0 4, 8 0 5. n" 1 
8 0 6, 8 0 7«SnW5. P^-v^JH! 
TFTO*tr«p'*S8 0 8, 8 0 9. p" 1810, 
8 1 1 HW&£tlT^&. 

[0 110] &£. |^-*«[±ICCMOSlHlK$fP8!f 

mmi<Dxm\z&iTm2 (a) owmzmz. 

[0 111] C©««TttNS!/Pa!Hff&< 1 5*A» 40 

[0 112] *3lig0iJT«*D>Sr«SJICt5A^ d© 
1*&ttntfteSfcl». Sfc. n' l&tfn" m±T£$E 
jDB#C0ii^7'o 7 7-f JU€ril@i5 UT 'J >©8siDffi£ «fc 0 50 
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[0 113] ft-sT. *a>©K4'll*3lt-5i5S7'D7 
7< JH4H9 0#Cltt*. i9l:*^T, 9 0 0IJf« 
ttl. 9 0 1 tttfo^ijQfljiD'J ><DiSa7*n73"f 
;k 9 0 2«#D>illOgC*D>(CggyD77^ 
Jk 9 0 3l4p"l. 9 0 4lip- 1. 9 0 5(4 i IT 

[0 114] ClOBSf, p"19 0 3 ©JS£te 10-150 nm 
(tt^#JC:«50~100 nm) £: U p" 1<7)# o >©jg^ 
tt. 3 X 1 0"~ 1 x l 0" atoms/cm' , «;^tc(i3 
x l 0"~3x 1 0" atoms/cm' -hfcS&KHgrrs. 
[0 115] i^, p" 19 0 4©e$(i30~300 nm 
(ft^Mtte I00~200 nm) <fcU ^-©#n>£>j&K 
tt, 5 x 1 0"~3 x l 0" atoms/cm' t/i-SfillrPfSS 
r-5. r-5. fcfc'U Pf t^iHTFT ttTCJfe^j-f t; 
51 U © T p - S £ L D D ®« £ L TfiJffl r * 
fLfc^K fc^frSV 19 0 4©KiS»CO^Tl-R 

^MC^fcr-5j8f£^ECioT^rp- ■ *i 

[0 116] i:5T*. *SH6«»JTttN^r*JH!TF 
T £ P =f- -v * ;H! T F T CD £' t> $ *> V - 7. (C liH 
«mK:SLfc«J«©HRD*|jS (t-A-7-^i« 

zmmistzf"tzn sjhu. \ t i"Ofci&m\z\z&mm 

lfciSLifcl&fifcCHRDflljfi (?X 7 ^7ir h Sfijffl 

[0 117] *<Dtztt>. ±BI2T'BJJ£,fr&«l;:P^* 
;H!TFT<7)y-X^ffliJlr«Y i Of$^*-/1 

^7X^t7t7hS^WLTM, ££. N^A- 
*;^TFTOy-7.^«ffli|lC«Yj 

KU-f >*««KttXj 

[0 118] COSJ, X i <fcXj , Y i £Yj ©ft£« 
BJ4&V*. 

[0119] sfc, z\<DmteffimT'\zcuosm&iT>& 

SOT, ttflMtffi©*5UBtt*#lJSr*»£R::fe^T. 

[0 12 0] fcii. *S&0J1 ~4(C*L;fc#fj5£©TFT 
£^>&CMOSIsI&©*l$£08C^Lfca<. CtlJ^ 
^©^T0ffl^t.^ : t>pJliT-$.Si£(41-O$T'fc^ 
^. n!tl^;1ifi£/1^-><!:LT»4. -^>£>T FTlCOt^ 
T9a0S-5COT, CMOSHIK-e(4 9' =8 110*' 
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[oi2i] *mmmizKLfzmz*m%witp 

ITFT) ©tf'Jx-i'ttlO-lOOcmWs (ftgftttt 
50~100cm ! /Vs ) . L€THfi«EEtt-1.5~-5VS£«L 

10 12 2] C$8!i016) **SS«s]T-(i. *K&BJ!© 
TFTC»UTU#fc»ffl«ff&IW»-rSfcft©I**16 

[0 12 3] L€rt>«*EStt»-r*fc»fcl 3* (ft 10 

(ft*wtcttu>. at*. 7>?^» *>eatf*ifc7£ 

[0 12 4] *MStm\ZM\,X7'e*)VY-'ft:fi5Z. 
[0 12 5] ST. #M3M^&K-f&*AC£<'> 

[0 12 6] JfcC. 132 (C) TBWJLfcflMK?*** 

[0 1 2 7] ^iPTJffitt-f ^>aAffi. -f*>H-K> 30 
iffe. ■fyX^&Wm, jM§& (»H«*»S0ifcft) . 

[0 12 8] -f^>ttAfe«*fflt>4«^fc»4. 

be s^e © ^ * - * m s f c t a< r- £ -5 . 

[0 12 9] ifc. ^H«*»llPl/fc*ttU— »f-7- 

[0130] #3ii£0ij£iii£T-5i§£. ^+*;h»j8« 

1X10 ,S ~ 5X10" atoms/cm' (ftSWCtt IX 
10" ~ 5X10" atoms/cm' ) ©»STL£Mi«EE£flS 

[0131] -t LT. #*JfiW£*HWH©TFTfc:£ 
Ifilxfc*^. N^t^STFTCLt^IteS 1.5 
-3.5 V©*iSHKiK*-5 P^-v* 
;l/ST F T iCjgffl L €T 5— 

3.5V©«fflCiRJ6SC<l:A<Blt6l?*2>. 50 
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[0 13 2] *SI*SW©«l^tt^l601Jl-5©^ 
rtt©*rt£©a*£*>1*t>^l£T?fcS. ^ffitSJ 
5©CMOSIeIS§lC®fflT^^'&. NlTFTtPlT 

[0 13 3] C^JS0t)7] P3 2 (C) K*bfc«IJ6T 
2iKK >«8 1 1 3 t*«»*SnT^*. **M0*J 

Tttdnittgij©«ifigct3^Tittwr4. 

[0 13 4] 010 (A) CSTflifitt. S*WIC«0 
2 (C) t«T^**«. V-Xtll lfttfHU-f>« 

^Tfttt¥*#H (ii«c»4y-x/HU-f >««) <k 

o t, aT*a«*aiiKttrtiii:y-xii 1 1 r# f 
[0135] sfc. i 3T^^n-5M^(4. 

~300 Aim (ft*W('«10~200 jam) 
[0 13 6] c;irfls«l8£!llfcU£bitT**iM«l 
OtfltfcBWirr*. **JS««JT*(40 1 0 (B) (C^T« 

cy-7ttii iatfKi"f>tii 2 n 
:ti 5tt»«iMM*jiT*9. asm eavm-rs. 
[0137] z\(D^mr^y^)vr.y^xm^not, 

7-X*ffil 1 &tf h* V-i >«ffi 1 2/)<7Xi'i? , ioT 

©*&. jssbi 6t>Eiii*cxy^>$rs;n*. 

[0 138] Z<Dm\ZLXmi 0 (A) ©«&ttii^# 

[0139] ^©gtt*^#s©^agBi 3 

aSttWT©2o*tab«. 
(1) ^ + *;i/Xy^lSfc*iW-*Xy^>i^E = *£: 

[0 14 0] X.y?-><f*-?tLT\t. SiHlSlZ* 

[0141] *Hifi«3J©tt^«*JgesJ 1 ~ 6 ©U 

[0142] mmm 8 ] *^JS«3J-e«*M0iJ 5 IZ* 
LfcCMOSlHlSS ('fWX-^BK) O0tt«l«O«C 
O^THl 1 Srffl^Tlft^t" 4„ 

[0 14 3] Ell (A) lC^-T©tt. BSCiLfcfc 
©tl^-«jg©CMOS[HlgSTa5-5„ C©«^-. IsJKtt 
6SI^DMA^te5^htffi2 0, NiTFTCf 
$^§2 1, PiTFT«)Mftl2 2 1 NiTFTffl 
y-xm<S2 3. PlTFTOV-Xili2 4, #sk 
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[0 14 4] &*sS^gi$a. b. c. dli-t-tt-eft 

011 (C) Ic^bfc-f >A'-^(HiS§(Da^gBa, b, 
c. dlUftlSLT^ft. 

[0 14 5] gl 1 1 (B) (C^TOtt. NfTF 

T t P^T F T t"Q K U-f >ffl«ttt5*W#IB**a 
flsLfc*£©«T*4. #«P^ttHl 1 (A) T'lKWb 
jtft^lCfcffSLT^ft. 

[0 14 6] 011 (B) <Dmmt?\tTFTm±&#% 

IB(4PN»^ft»riE-r**«IBiatttaS/j:lr>. 

[0147] mmmd) *mmirit* »mn*m 

ft. *fcU— Sf-3tt>Ktt. *nt|SI*05ftftS»-p 

[0 14 8] *<toms&%ii1t\%V— tf-3t*»f4^ 
i?£LT. Any>5>7"«©#*M»7>7>. Arl/ 
— tf«©«it8fil/'~ tf-Sffl^Sdt^T^S. 20 
l7/-/tii^ll/- tf-Srffl^fcRTA (Rapid Th 
ermal Anneal) Wfa\W$S>fr ^Sc+fjxOiPf^ffiaTigft 
{fc#pJf£T-£>ftfca6, ^SC^^-^y h*lfil±T*C. 
£*<oIli-e*ft. 

[0 14 9] %!MgL7>-7%X\3.mm%MU— tfft£B8 

[0 1 50] /\ny>5>^ (fcf-^**l. 15m 30 
m. SfiO. 4-4 (in) jU*M$M 
£1 0~60g>. AHWfctt 15-3 OfttlTZ. #fi 

7 0 0- 1 0 0 0"Cicip^T^±^tc-r 
ft. #M¥W#Ktt7 0 0~l OOOCKtoftSft* 

tt©!IMl$ffl#ffili*IS!T&ftfc». 

(6 5 o~7 o ovmm) !H±izijaf&?z>z\t&t£\,*. 
[0151] fcH&y>-7%X\tmm%Ml'-i?%\z& 

[0 15 2] *jlI«ORTAtt*l:J:5, ¥S#l8t© 

ftCi*tpI«-C»ft. 
[0153] (*JS«3J 1 0 ] #HJ6W4. HJS«sj 1 - 
4-TR9JLfcTFT£H*-?MJ2;*Bttfl>Si*TFT 
CfifflLfcfc©T*0. ICTH TFT£HSStSJ4T 

«jS^fft. 50 
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to 1 54] mi 2fi, x^mmomm-? h 'J ^xeiss 

©lH*©«3W9&¥ffiHT*0. 13 1 3 tt^HHT-fc 
ft. H*^h'J^X@B©ftli*Ctt, liTFTti 

*TFT©7f>/^7^$iJffll-rft<i^5rA^Tftfc<*© 
*»©y-f HE81 0 1 0 3jtX^C¥frCE5<J*n. 
H«t«#6A*-rftfcftO«»OV-XB«ll 0 2 0** 
Y^lSHcWfCiBflSftT^ft. 
[0 15 5] HJRvhUJ'XEISOffKiatt^lfiOTl 

IgOKWifMRfc-rs. ^7XS)S1 1 0 O^BIc 
14. ftfc&SWriffcftTttBti 1 0 i*«»jSS*iT«r» 
ft. Tfl&IHl 1 0 l±fct4, HI©EitLT, f-i 
YW§k\ 0 1 O&tlty-f hEttl 0 1 0 tWTC&SE 
• 3 0i***«nTH*. y-f hEtll 0 1 Ofctt. 

t FT©y-f h*ai oil. ioi 2ff—&mzi&tit 

Sft, §SE^ 1 0 3 0 C»4*l«l*«OTa5**ta* 
^ftmS 10 3 1 »«ItCJgfi£StlT^ft. 

[0 15 6] lHB©SE«*«fiK-ffti*«l8l<i:LT. 7 
JU5->7A (Sc£2wt%^f1-§) K£ffl<^ft. 

T. t<0S9i:nfiS{t:Kl 1 0 2£fl2fijc-Tfto GiSSE 

ftsna^7;u5^»>AKK*JiiBBoE*-«tti o 

10, 1011. 1012. 1030, 1 0 3 
ft. 

[0 15 7] flllCffil • Hffi±ICt4, MUftMl 
1 1 0 3*«tc;SftKfl:a*«tl 1 0 4*«*USft5. 
y-f HttftStt. B&£ft|gl 10 2. Sfc&ftKl 1 
0 3*J«t^a<b*fl;a*ill 1 0 4T&5SMT-M 
$nft. Sfl&tH&IMBl 104±{Ct4. I$T FT© 

¥mwm 1041 mmesjis. **jg^jT'f4. mmr 

FT{4y-f hiSlOl lSttiTFTi, y-f h« 
1101 2 £#TSTFT£;&<iB^Jfc&ia£ttfcfcj£<fc 
&ft. t*bij>*^;i^y-f hUt-TftCilCiO, U- 
^mffi©<£^^0ft. 
[0158] 2Hg©ES!£:LT. Ti/Al/TiO 
«IlT!i5y-XEil 0 2 0, 7-X1110 2 
1, KK/1I1 0 2 2, -7X^igl 0 2 3^M 
Stilts, y-Xifi 10 2 1 ttx-^EH 10 2 0 
t— ^fSStlTl^ft. 7-T.EiHl 0 2 0(4y-f 
hE*£l 0 1 ORt/tiffiil 0 3 OCfcfLT. 
JSTr.fcolcEB^ft. dtl^E^l 0 1 0. 1 0 3 0 i 

[0 15 9] d©fc46. ljf S©Ei£U 0 10. 10 3 
Oi:, 2Jgi©E«l 0 2 0|W]©«££*£/hS<-Tft 
y-f MftftJBOJSlS&hyT'y'f MTFTttt 
ttlxTJSfeCTS. -^T't4JP$^0. 3-0. 8 u 
m. ttgWdteO. 4-0. 5/imit5„ <fcoT. y 
-f h*&^tl<tfilB£Tftl«g©l^1SSE^l 10 2©jp 
£(4 0~200nm. f^^WlC(4 1 00-1 5 0 nmt 
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b. 2l@©gte^Il 103©JI*Sfl~5 0 0 n 
m. ft«M(Z«2 5-3 0 0 nmf £. 3!B©gffcgS 
fC^XR (fcb<tiK{bS^R) 1 10 4©1P££0~ 
8 0 0 nm, ttSMlCte 1 50-5 0 0 nmttS. ^ 
nffttfcMl 1 0 2©jS$£l 0 0 nmib. 
gftfiSfRl 1 0 3©j»2£l 0 OnmtL, SMttltfl: 
3&I&1 1 0 4 C7)JP$S: 2 0 0 nmtn. 
[0 16 0] 2fgOfgl 0 2 1, 1 0 2 2. 1 0 2 
3SrVX^lCLT, I$TFTC*«fl:il0 4iaf 
V^X7f>^ISntU5. TXi7«Sl02 3 

©Sfili7P-f^>mo, ¥!Mi04ii:f 
BE* Wlo-r < . 7 ^ifiiSC ?x 

7<!;bTffi&-f £t>©T-£S. Sfty-X*Sl02 
1, HH>tll 0 2 2$y-fl-tlil0 1 1, 10 
2 1 KftLTtf hl-aJ^KflMT*. T 
X^tl2 3liy ; fhtll0 11 1 1 02 lCMLT 
rt- 7 y -ft 3 <fc -5 \ZMl&-?Z>. 
[0 16 1] C©*jfiC*^T. 7-X»«, J3<fctfF 
U-f >««Ctt. *ft#J 1 T'lftBj bfc*7"fcy hi!©H 

X?*S 1 0 2 3 ©TI ©^JEftl^fi 2 OfflT F TO 

». 3 ffiol, C©7ttft£tt 

(CttSliSfisj 2 TiftEbfc*- A'-y y ^SCHRDfi* 

[0 16 2] ft*. H^HJ7XI§18TttH3jfmiIK: 

mjom^nmmzn b t t a* t f t ©#&*«£ b < 

«?b<ft3i:5f;:. SfcYX?iSl 0 2 3©fi{JICI 
Ad ft* A- 7 y :7(H*©fi £ *«* b < ft * «fc 3 fc 

[0 16 3] *WJ1. 2TSLfc«t5tC. t7t-> h 
M^-A-777"fililIS, 21B©E£©Ay- 
-XCckoT&^dft. ^-ilfno. 3~3Mm£<!;-5 
::TB*7t7hS- *-A-7 7 7" 
fiS^ni (tmtn. SfeS5HTFTO«-&C 
tt. f ■fr^;HiR^^^;PfiAU ~ 1 0 //mi:/«t€>«t 
plCtS. ZLHTfi. ft*;H*5/imtU 
;P4*3Aimi:-r-5. f ir^fiSS/imttifc*, 
y-f HI 1 0 1 1 . 1 0 1 2*i«3 tfmtn. ft 
*3, VX7«ffil 0 2 3©M)©t-;t-777 , filJ5l 
JgfiSJ 3 K^T <fc 5 »C. -tfDi:ft4«k3CUTt)«tU 0 

[0 16 4] '7Xi'iI102 Z\tf-i h*Sl 0 1 
1. 1 0 2 1 CSLT*-n-5 7 7'lTffiI$nT^ 
*©T. -7X711 1 0 2 3 ty-f KSffi 10 11, 1 
0 1 2M©*£8**/]NS<-r«fc». ^X^mSl 0 
2 3»f$Ml 0 4 l©4g=>:9t>*<T£. 

[0 16 5] toTJ. WttMkKiJ^T. KK>lil 
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0 2 2 10 3 1 <h*f|6]TS«fc o \Z&mt\X 

cowieicto. 0 2 2 t«fM 

11031 £ttffl«ff £ b. y-f 110 2. 1 

1 0 3, 1 1 0 4&R«tt<!:?Stt!b#Stf£j££tt 

s. nmmiT-7Kbrz£o\z, b^tft^&otx 

^T^fijcTt. MSb^Sl 0 3 0££2JDbTfcVXyA 

y-->©SM©^T-<i&o. vx^gaiiimbftK cm 

ttfl!*©^^*;^ h y 7ST F T£W-fcfls«*4© 
C. 6tScvX^*i£5.StbT^fc**#A5i, XJI/- 

[0166] li^TFT, mmgrnzm^T, JP£ 1 0 

0-2 5 0 nm©S{t»ffc«**fcfc«MfcJl*Tft.6« 
111 1 1 6#Jgfi££n£. dd-m. JP£ 2 0 0 nm 

[0167] 1116 -hie. liSm«B 1 0 5 0© 

Tlt6ift-2>Pd 0. 8-2. 0/imCiP.lffiiil 1 3 
OtfJBlSStt*. ffiffij&ft&l 1 3 OiLTIl ¥fift 

20 T. ^U-rSH. #U75F, #'J 1" 5 F7S K, 77 
U JP*©l»JBR-*\ P S G^»fta*«©*<ka**ffl 
*SS«0mi. BM&ftigi 1 3 
0<hbT7 7UJMSJJJill£l. 0 Mm©iSd('^E£-r 

So 

[0168] ^lt, mmmmm 1130 ijjctmsgi 

I 1 17l:FH >m<M 1 0 2 2 (cSf -5 3>^7 

-;u*»^-rso cc-rvxy-ftttstfts. ^iisbj 

^mi^itTPd 1 0 0-1 5 0 nm©I TOmZMtii 
TZ>. CICITte. 120nmfflfSl;«L, A*-" 
30 >yLTSi^mil 1 0 5 0*^-r.-5„ CftTVX7» 
#6K:ft*. Et±©ISI::J:B. HSlThU^XIsIK^ 
^fiTTS. ft*5. PMIl 0 5 0©M$f£A 1^(75^; 
UMiLT. Etf««*ff«bTt>&H. 
[0169] 1igb^l;©Km**^Kftm 1102. 

^{ka^Ri 1 0 zRtfmtmmmm mitmmm 

I I 0 4©3Ji©ie**£Lfca*. nsttfl^Ri 102 

tSftSUlBIl 1 0 3©2gtT-5di: i t)BlffiT"*-5. 
^©«^tC(S. 0 2 (B) fcS-r*tt*»fcl©-rt*- 

40 itwut&mmi 1 0 4$z7f>^:,to^ii,. ^© 

«2 8B©Et8tft4V-XE«l 0 2 0. «SI1 0 2 
1 , 1 0 2 2, 1 0 2 3 fti§toJEf*. fcfcbSWtg 
fii 1 0 4*iyf>mi:tt. S{k«*Ri 1 0 

3 #X y > if X K y A- 1 L Xatgf * «k 5 ft X y 5 1 
>^XfcL<lil7ft>h5;ffll>MSA s W. $ 
fc, ^{kKfbSlgMl 1 0 4*»±(3l7f>yLW 

ft*±5ic, -e©Mfi£*i^SiLfc0. glkKfk^^M© 

^*>0CSEffca*RS:fSRT-5©t>#^-Ca&5. 
[0 17 0] **«5Rtf8riW!l/fcJ:5i:. n^-v 
50 ^■JPS©iS3^T FTtCMOST FTT'SS'f >/\'-^ 
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«iZIB»ia»t)H-S*El 1 0 1 ±\ZM&LZtlT^&. 
[0 17 1] *^*«OB*TFTt4 2t?oy-f h^ffi 

fs^$n-5fcoTtt&<. i t>t<tt26t±t-r*ct 
oRr/H**«i o 5 oiz^-Dxn&a^na^n^v- 

K l"f >M««tt0**£&^«#¥«#lC^j££ft 
7 v -72l£Zt)K fc l* < tt£ffi0!l 3 T-^ L-Ac «k 5 C^x 

[0172] mmm 1 1 ] ***«n? 1 o 
(Dmmmo^j&mz^-fo mi 4\z*mmm<Dmm-? 20 

HJ i7X0S§©#r®0£^To &&014:fc^T> 01 
2. 1 3iHUflF#tt£J6«l 0£|tJi;*lfiSS*Tfc 
0. Otg&SOte, B5SfTFT0#3l*ll 

2 4 1 J[fFK>li 1 2 2 2©/t^->T'$)S„ 
[0 17 3] *HI6«Ttt. 1212 (B) [z^f B,Vi¥m 

3i^W5J;5l:MtS„ -eLT. HK>ti 
1 2 2 2$$ilil 0 3 1 tCgP»WlC^-/\*-7-7^" 

-r sj^k^jst*. a«**$&i£m®i 021.1 

0 2 3. 1 2 2 2 £"7X^{;:LT3 lj t'*^X-;/?>^£ 30 

ifiT. jmmhu 2 4 ittft^;n7f> 

^(Ci D . &g«ffi 10 3 1 ±(r«Kttx«*MWicX 
ttfc i ItJiS i f«l 2 4 2*iJgfiE$ns. £0 i 
mmmi 2 4 2ttH*TFT0^**;i/ffi*fiRfig«<t:S£ 

[0 17 4] $l;«Sl 0 3 1 (r^omJI^EPJPf -5 
t. i §!SJ£l 2 4 2Ctt3 1 Y*;i'jW&Jifc£ft*. Ml: 

h u-r >mn 1222 <hg**ffi 1031 *t*-A-7 

7^1X1^^112 4 1011, 8P^050VX 

i't-A'-7 7yi«(i:t)3 : tW*«sn4. cn 40 

gi;0±$«ffi<t:liJ**S 1 0 5 0 0&iR«tjfitt. 0 5 

«ii£:fili;T&S. 0 5£#jrr*i:. i It'/iS i I 
SSI 2 4 2 (5 0 3) . VXJt-n-^yT'gli 
(5 0 4) . n-!T65LDDl« (5 0 5) . n'JI 
(5 0 6). H U-f >m® 1 2 2 2 (5 0 2) . H*tt 
1105 OOlttS. 

[0 17 5] ccxii, *tt&#*0±8B«ffi0£g&8B 
i HfB*£l 2 4 2 fete -5 J: ■SIC. 7^?t-A-7 50 
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^l«I5Slt5©iO(!fJL<, 0. 3-3 urn® 
flEtr*. £fe H U-f 1 2 2 2 tSSmS 1 0 3 

1 ZX-rt-yyZfmmtVftMt, 1 0 5 0 

0 \z-tZ>tztbX&Z>. fcfc, i Wffi& l 2 2 4 ir«k 9' ft 

[0 17 6] [36tt«12] 0 1 5 (C*HiS0iJ©iS* 
ThU^XBBOSfiBHSw-r. **«S«TI4*lfi« 1 

1 i:Pl*i:i*TFTO*i»#l© 1 l*1iffi)^*0± 

SSmgtffl^SWSr^-r. 6*5. 01 5(r*5^T. 01 

4tmwsmmmwi i tmvmimmxhz,. mm 

Ml 1 tmUZ<0\t. B3StTFT0¥&&l 1 341S 
UVU^ >m.mi 3 2 2<DA?->T'$>Z>. 

[0177] mmm 1 1 t«£*«s 1031 t»mf 

3¥gftl 12 4 1 KL?**)\,3:y<?>tftl*1&2tlT\i* 

zifi. ^m&mmmmm 1031 tnfttz^mft 

113 4 1 \Z?**)VLy=f->{f*m-Zts.^Zit\Z? 

5. *©fcj& f v<i >mm 1322 1031 

[0178] z.nmm\z^x. mm^m<D±3mm 
a. nmmm 1031 ©mEEictoT^^i 1342 

^^nsMH, ^jew 2 TiftHj Lfctf-A- 7 y 

«5 0 4 (B5*R) iCttJSTS. ftoT, SK)^»0 

±asm<si:BJ!imif 1 0 5 o$tt«t&i;t. as *#wr 

-Si. ilT^-7X^t-n-777'S« (5 0 
4) . n"If&5LDDlli (5 0 5) , n' 1 (5 0 
6) , h'H>til 3 2 2 (5 0 2) . B3£«S 1 0 
5 0©ffi£&5. 

[0 17 9] »!6S*t±fiS«ffit6-5^fls:S 1 3 4 
10 11 (VX^-A-^-;/:/®®) tC5P+*;|,£<fc 
0 I^iET'ISt 5 ictt. 6 Lfc L£ 

[0 18 0] (^SS0tJ13) 0 1 6 IC^H^JCB* 

01 6*3ir»T, 01 stnwsmtt* 
mmi 2tmcm^mx'$ 3 f). mmmi 2tg&*© 

tt. HJHTFTlCfcUTtt, fiflEil44lMKl/ 
'f>tI1 4 2 2©/^->t, I$lIl 4 50Og 
ttfllifiT&O. StilllPiCiHTIi. BSgTFTi 
#8§LT. ¥**I1 442iI2I@©iffil424 

[0 18 1] *Hi6SfisJTftt. 0 2 (B) (CTK-r&ttiHI 
#S0/1^-n>^lSfC*jt,iT, B*TFTO*i«: 

11441 0KfitiCcsattfi«t. n&m®m<D¥m& 

1 1 4 4 2 SrJBdET*. tJ^lr 2 lg OE8V-X1I 
1 0 2 2. 7X9M1 0 2 3. fH >1I142 2 
Bttfttli 1 4 2 4 t*rt-r*. 1H 4 2 4 
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<n*m&m 1 4 2 4tf?**)\,Xy?>>fZtlUK&-5 
C, *iftil 4 2 4$SlLT^. ^v^;px->^ 
^SfrSHiCfcO.. H*TFT©**#JB1 44 1 

[0182] £fc#«Bi 1116. Hfflgftfil 1130 
ftHIgl 116. IfflttOKl 1 3 OI'K 

u-r >s« 1422. m®®m<onm 1424 na-rs 
01 6 (a) \z7jkr^^izmmmmi 4 5 o« 

H l"f >«1I 1 4 2 2 RtfttS 1 4 2 2 £««ttlCfflR 

[0 18 3] *ili§*ro«5g«3ligC9J 1 2 t^fSttfZE 
*T?»0. *tttjS»©±SBS1S«. #£#1 1 4 4 2© 

I m\z&i$.2nz>=f-\*)v-Q$>z>. c©iitiE5©v 

StB^mffi 1 4 5 0 OttttttStt. 14 4 2 

© i It&477^*-A-77^(g« (5 0 4) . n 
•1T&4LDD«« (505) . n'l (506) . « 

II 4 2 4 (5 0 2) , iSsJtmiS 1 4 5 0 ©JBK&-5. 
[0 18 4] *Hlfi«T?»4n , «3&t*«tUT* 

fc£T-#£„ ioTI16 (B) (C^T<t5(C. Bi^m^i 

1 4 5 offl©n>^^ b*-)nmi&tzxm\zte^ 

T. mill 4 2 4lCfcX-y^>ytT. 1 4 2 

4©n'!£J£jgrf 3. 

[0 18 5] 0 16 (A) . (B) \Zi$^T*m 

#11 4 4 2 \Ztt.f-**frX.y9->if$:m2Uli*Ji5\Z 
Lfttf, H*«S1 4 5 0 tO»aE«*^Zt<tt>*5 
<t5CLT. HJS««J7(C^-r«fc5ll¥^ll 4 4 2© 
ffliStS5Hl»t»^L. 1 4 4 2 ©g;g£*lfa 

[0186] c*js«sj 1 4 ] mn\z^mmmomm 
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